Cumene hydroperoxide, an agent inducing lipid peroxidation, and 4-hydroxy-2,3-nonenal, a peroxidation product, cause coronary vasodilatation in perfused rat hearts by a cyclic nucleotide independent mechanism.
STUDY OBJECTIVE - The aim of the study was to determine whether cumene hydroperoxide, a substance known to induce lipid peroxidation through free radical action, and 4-hydroxy-2,3-nonenal (4-hydroxynonenal), a major aldehyde formed during lipid peroxidation, induce coronary vasodilatation by changing cyclic nucleotide levels. DESIGN - The study involved Langendorff perfused rat hearts, using different concentrations of cumene hydroperoxide and 4-hydroxynonenal, with sodium nitroprusside for comparison. Coronary flow was measured indirectly as retrograde aortic flow, with constant perfusion pressure. Information about the precise localisation of cyclic guanosine monophosphate (cGMP) in the heart was obtained by immunocytochemistry, using a new cGMP antiserum. EXPERIMENTAL MATERIAL - Hearts were from male Wistar rats, body weight 200-250 g. MEASUREMENTS and RESULTS - Both cumene hydroperoxide and 4-hydroxynonenal caused a dose dependent and reversible increase in coronary flow comparable with sodium nitroprusside. With sodium nitroprusside there was a good correlation between extent of vasodilatation and total heart cGMP concentration. Vasodilatation induced by cumene hydroperoxide or 4-hydroxynonenal was not accompanied by increase in total heart cGMP or cAMP (cyclic adenosine monophosphate) concentration. Isoprenaline was used as a positive control for cAMP. cGMP immunostaining was found in coronary vascular smooth muscle after vasodilatation with sodium nitroprusside, but no immunostaining was found in vascular smooth muscle after vasodilatation with cumene hydroperoxide or 4-hydroxynonenal. CONCLUSIONS - Cumene hydroperoxide and 4-hydroxynonenal can provoke reversible coronary vasodilatation in isolated perfused rat hearts by a cyclic nucleotide independent mechanism.